The causes of cirrhosis included hepatitis B (n = 25), hepatitis C (n = 4), and others (n = 2). All patients underwent chest X-ray, electrocardiography, echocardiography, and cardiac examination to rule out the cardiovascular disease. Other exclusion criteria included kidney disease and lung disease, serum bilirubin > 102 mmol/L, creatinine > 265 mmol/L, hepatocellular carcinoma, portal vein thrombosis, and Child-Pugh score > 11. We calculated the baseline Meld score. The formula we used was as follows: (R = 3.8ln [Bilirubin (mg/ Diuretics continued to be given until 1 week prior to TIPS implantation. Hemodynamic drugs, such as β-blockers and vasodilators, were discontinued at least 10 days before TIPS. This study was approved by the local ethics committee, and informed consent was obtained from all participants.
| Stent implantation
Transjugular intrahepatic portosystemic shunt stent implantation was performed according to standard procedures. Fluency stents (Bard, Karlsruhe, Germany) were implanted in 23 patients, Zilver stents (Cook Medical, Bloomington, IN, USA) in four patients, and
Luminexx stents (Bard) in four patients. After stent implantation, portography was performed to confirm stent patency. When stent flow was unobstructed, a new stent was inserted and/or co-axially implanted. The catheter was measured for portal venous pressure (PVP) before and after stent implantation.
| Portal vein ultrasound
Portal vein ultrasound, using a Hitachi ultrasound diagnostic apparatus and a convex array probe, was performed 3 days preoperatively and on the 1st, 7th, and 30th days after surgery.
Measurements included the internal diameter of the portal vein, the velocity of the portal vein, the internal diameter of the splenic vein, the flow velocity of the splenic vein, and the flow rate in the TIPS stent. All values were measured three times before calculating the average value.
| Echocardiography
The Hitachi ultrasound system for echocardiography and a 2.5-3.5 MHz array probe were employed. In accordance with the guideline of the American Society of Echocardiography, echocardiographic examinations were performed using the left parasternal section (types B and M) and the apical four-chamber view (type B) to obtain standard images. 14 /L) 84.4 ± 78.5 Table 1 lists the basic information and laboratory tests of 31 patients with cirrhosis who were included in the study. There were 25 patients with hepatitis B, 4 with hepatitis C, and 2 with other causes of liver cirrhosis. In the Child-Pugh classification, 3 patients were class A, 17 class B, and 11 class C. The average Child-Pugh score was 8.67, ranging from 5 to 11.
ET. Echocardiographer measuring the echo parameters blinded to the sequence of the studies. The same operator (GP) performed all examinations. The intraobserver coefficient of variability in the Tei index echocardiographic measure was 7%.
| Statistical analysis
All data are expressed as mean ± standard deviation or as absolute value and percentage. Preoperative and postoperative data were analyzed using paired t test and Mann-Whitney U test. The chi-square test was used for measurement of data between two groups. Correlation was measured used Spearman correlation analysis. Survival analysis was performed using Cox regression analysis. A P value of <0.05 was considered significant. All calculations were processed using the SPSS software package for Macintosh (SPSS, Chicago, IL, USA). 
| RE SULTS

| The basic information
| Analysis of PVP, portal vein diameter, and stent flow velocity before and after TIPS implantation
The PVP measured immediately after operation was significantly lower than that of before surgery, the difference being statistically significant (P < 0.001). The portal vein diameter, flow velocity, splenic vein diameter, and flow rate were measured before the operation, and on the 1st and 7th days after surgery. The results showed that portal vein flow on the 1st day (P = 0.005) and 7th day (P < 0.001) after the operation were higher than that before surgery ( Figure 1A ). However, there was no significant difference in the diameter of the portal vein, the diameter of the splenic vein, and the velocity of the splenic vein.
The flow velocity in the stent on the 7th day was significantly higher than that on the 1st day after surgery (P = 0.004) ( Table 2 and Figure 1B ).
F I G U R E 1 A, Portal velocity before transjugular intrahepatic portosystemic shunt (TIPS), and on the 1st and 7th days after TIPS. Portal vein flow on the 1st day (P = 0.005) and 7th day (P < 0.001) after the operation were higher than that before surgery. B, In-stent flow velocity on the 1st and 7th days after TIPS. The flow velocity in the stent on the 7th day was significantly higher than that on the 1st day after surgery (P = 0.004) 
| Echocardiographic data
On comparing echocardiographic data measured before TIPS, and on the 1st and 7th days and 1 month after TIPS, The IVCT, IVRT, and Tei index on the 1st day after TIPS were significantly lower than those before TIPS (P = 0.020, 0.009, and 0.001, respectively). The IVCT and IVRT on the 7th day after TIPS were lower than those before TIPS (P = 0.010 and 0.032, respectively). The IVCT at 1 month was lower than that before TIPS (P = 0.043), and the IVRT and Tei index at 1 month were higher than that on the 1st day after TIPS (P = 0.025 and 0.039, respectively) ( Table 3 and Figure 2 ).
| Survival analysis
Among the 31 patients, the median follow-up time was 34 months Analyzing the correlation between pre-TIPS Tei index and the baseline Meld score, we found a significant correlation between them (R = −0.889, P < 0.001). After excluding MELD score interference, Tei index before TIPS was an independent risk factor for death after TIPS (P = 0.034). There was no significant relationship between the Tei index at 1, 7 days, and 1 month and the survival time.
| D ISCUSS I ON
The indices that reflect changes in diastolic function, such as E/A and e′/a′, all increased after TIPS and then slowly decreased to levels basically the same as those pre-TIPS by the 1st month. The difference lies in tissue Doppler being more sensitive than E/A. E/A slowly increased at the 7th day after TIPS, whereas e′/a′ began to increase on the 1st day after TIPS and decreased by the 7th day, suggesting that e′/a′ is more sensitive than E/A and can respond earlier to changes in contrast to results from previous studies, which suggested that diastolic dysfunction is an independent predictor of mortality after TIPS. 16 The reason for this discrepancy may be that the sample size of the present study was too small.
Conceptually, when the ventricular diastolic process is prolonged, slowed, or incomplete, the ventricular diastolic function is reduced. 17 This abnormality may be due to increased ventricular stiffness 18 or a decrease in atrial pressure, and can be caused by reduced blood volume and increased preload to the heart. TA B L E 3 Echocardiographic data before transjugular intrahepatic portosystemic shunt (TIPS) and 1 day, 7 days, and 1 mo after TIPS ratio before TIPS may be due to low central blood volume and atrial pressure. As the central blood volume and atrial pressure increase after TIPS, the E/A ratio will increase immediately after a TIPS procedure. This finding is consistent with what we discovered in the present study. At the same time we observed that the E/A ratio decreased again on the 7th day after TIPS, possibly due to change in the myocardial structure 21 : when the blood volume increases after TIPS, the E/A ratio rises briefly but then decreases again. This is a long-term effect. We propose as a possible reason for this result the effect of cirrhotic cardiomyopathy on the Tei index, preventing it from being returned to normal levels. 9 Our study showed that the survival rate of patients after TIPS was significantly related to the pre-TIPS Tei index. The pre-TIPS Tei index was significantly higher than the normal reference value, suggesting that patients with cirrhosis had developed cirrhotic cardiomyopathy lesions. After TIPS, even if the Tei index showed a brief decrease it remained higher than the normal reference value, and the higher the Tei index pre-TIPS, the lower became the survival rate. The other variable associated with death in the univariate analysis was a high level of baseline MELD score, which is a predictor of the outcome of patients with cirrhosis treated with TIPS. 22 However, owing to the small samples and endpoint, the confidence of this result, as suggested by the wide confidence interval, is limited. This could mean the Tei index might be a useful predictor for patients who receive TIPS as a bridge to other treatment, such as liver transplantation.
Since no patient died of heart failure in our study, the reasons for relationship between mortality after TIPS and myocardial function after TIPS were unclear. One possible reason is that patients with F I G U R E 2 A, Trend of Tei index before transjugular intrahepatic portosystemic shunt (TIPS) and 1st, 7th day, and 1st mo after TIPS. Tei index on the 1st day after TIPS were significantly lower than that before TIPS (P = 0.001). Tei index on the 1st month was higher than that on the 1st day after TIPS (P = 0.039). B, Trend of isovolumic contraction time (IVCT) and IVRT before TIPS and 1st, 7th days, and 1st mo after TIPS. IVCT and IVRT on the 1st day after TIPS were significantly lower than that before TIPS(P values were 0.020, 0.009). The IVCT and IVRT on the 7th day after TIPS were lower than that before TIPS (P values were 0.010 and 0.032). The IVCT on the 1st month was lower than that before TIPS (P = 0.043). The IVRT on the 1st mo was higher than that on the 1st day after TIPS (P = 0.025) This study has some limitations. First, the sample size of patients undergoing TIPS in this study was small. Hence, the statistical analysis could have overlooked evidence for other predictive factors and difference. Second, we did not monitor the changes in related parameters over a longer period. These limitations mean that further evaluation of the Tei index in a larger and independent cohort of patients is necessary before it can be adjusted as a useful predictor in patients with TIPS.
In conclusion, the Tei index before TIPS is associated with survival in patients with cirrhosis after TIPS, and can potentially predict mortality risk.
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